Screening LRTOMT gene (DFNB63 locus) in patients with recessive nonsyndromic hearing loss in hormozgan province, Iran by Parchami Barjui, Shahrbanoo. et al.
   
1-  	
	       	   !   " #	$%$&' ! () 
'%*  
2- (, (-  ./ 012  3%,) "
! ! 	45 3%,)  ' (6 
3-  "	
	 (-   	   !   " #	$%$&' !  3%,)      
4-      	   !   " #	$%$&' ! 	," 
 	
 :  	
     Email: mchalesh@yahoo.com   
  
  
www.mui.ac.ir  
  	
  –  32  / 298 /  ! "# 1393 1 
 	
 	    	 :19/2/1393  
    / 
298/    ! "#1393   	 :22/5/1393 
  
 	  
 LRTOMT ) 63DFNB (  	   
!"	 #  
$% & '#( 	 
)*  
 +,-  ." / "0  PCR-SSCP1 PCR-HA  %
2  	DNA  
  
 	
 1  2  3  3   ! "#$ %&'	 ( )*4  
  
  
  
: 	
 	  
 
  
  
 	  !".  #!	 $% &'  $% ()  *" +&, 	
 . 
 .
  " $% &' 	
 
 /01 )ARNSHL  	Autosomal recessive non-syndromic hearing loss (	  4+ 	 
 (5
 	
    6795 *%8 69 
" :7)  #! "	 (5
;< 	
 
 *7= 41 (5
 #!	? 	5 	
 6, . =	 @A)B  "
 
" :7)63DFNB  6,LRTOMT )Leucine rich transmembrane and O-methyltransferase ((5
 #! DE
 7!
 @A)B .
 :7) 	
 FG 5" = 	
 
 6, G" (  !
  !" HI 	
  HI J.  
 :  =*A)B 	
 90 "  6?LJ 65
 	
 *M(N? 
O 5 .DNA *M 4N P *" J -  RS5  ! T
U5
 DN07
*0  PCR )Polymerase chain reaction ((N? DE
 . VW 
 #X5
 " !A"PCR 4
 =SSCP   
)Single-strand conformation polymorphism ( HA )Heteroduplex (*M  (N? @Y  

 *7 	J *" =!" @X J!"
)
  !& Z07 &&1  [ &&A  \ !! "	.  
 : 8 6L?
  *M  ^0U J)_ 6L?
 `	  D
!7 J ( J!" 5" SSCP  &&1  [ &&A  \ *" *7 !" (X& 


)
  !& Z07 !! "	 .*E&   )
   ="	6L?
 
 D
!7 a&J  !& Z07 &&1  a&J !% #!J% 5"  J. 
 : " :5
 	=b "& FG J 6, !7 #!7  LRTOMT  
	 '& !5&` <c 
 dU% !% ." *  *" 
	 *7 6 
	 
 ^%7 
	 6, S5 #!% =(5
 8W &@8 	 eJ  *B"
 " 69 @Y *N$ (5
 .FG J 5	 #!  @A)B DE
 *N? 
"  
	 6,  5 5 =6G G  5 FG  !" *7 F8 e7 f 69 
  gc 
 " 
	 "&6  !7.  
 :  =FGPolymerase chain reaction- heteroduplex =Polymerase chain reaction- single-strand 
conformation polymorphism= Leucine rich transmembrane and O-methyltransferase  
  
 !: *M<N =*M<N 6&hi =*&M5 &h ="G h" Mjk eJ =c&J l  %)j #
. "#! $%&   
LRTOMT )())* 63DFNB ( $)./ & 01 2&  3 45% & 6 % 7)8 9.% :
  PCR-SSCP; PCR-HA $*)	   $&DNA . 6GXY
 +Lk #!+%
 *0E1393 m32 )298 :(oo  
  
3%45 6  
www.SID.ir
Archive of SID
   
  
www.mui.ac.ir  
   	
 –  32  / 298 /  ! "# 1393 2 
 	 
  LRTOMT       	
  ), - 
  
 )HL  Hearing Loss(    
       )4-1(.  $
 %  $& ' (  )*  +,  -
. '  /0  (&& 1   $23
   (  456 7. $& 8' 9:' 1
   7.  6; <:)5( . 
 >5? @  AB ,C )ARNSHL 
 Autosomal recessive non-syndromic hearing 
loss(   8'  D6     1&95 
 $BF 1G  H&I J     $& 8'
KL( 41  8' J3 '  1M )6 (
2( .  9IC 8I  ). 54  H&I
 27  $ $   1MX (5   H&I 3  (1M  
2  H&IModifier (1  H&IY-linked  1 
 H&IAUNA  .  
  ($23 )R 7SIT K:L 50   V
  $T' $ W,' ,C -   +X
1M  -2GJB )26-CX ( 6GJB )30-CX ( .
H&I  1DFNB  R  )7(.  
  1 29/18-7/16   V
ARNSHL  5,' $$   1M2GJB   R . 
   6,M D5[83   VARNSHL 
1B& ( A 6,M D[ $  8' $ 
)8(. \2 8S,:L $ $  (  A*- JSI
 ' (B& ,S* ]  *, 
H&I 8,.   A -  KL  -
 1 ^5_ , `  )10-9(.  
  M '' A',a D,50  $;R L
 37 J  JR  <F  B ,C -
 :L:L b' $& (1 ^5_   2  16*-
 *` (8' $23 7Vc d , 7SIT A
 )RJ 12 $ 8: 5&  W ( 
H&I  D, -  1*,ARNSHL   $
 J3 8' $&  ,e ,I  +-fa  
 .8I  - $ $SIT  b' J $
9, ) gh $ 8' ( 1DFNB (4DFNB (
2DFNB (21DFNB (11/7DFNB  63DFNB 
  )8(.  
H&I $ $   - +,a $e3  (  1& 
$,   H&I63DFNB  1MLRTOMT 
)Leucine rich transmembrane and O-
methyltransferase ($SIT  8' $2A 7V 
  $ % XB,a$SIT 1AB-fa +,a   : $e3
   S 7SIT  H&I  B, '
 1*, ARNSHL ($SIT   i-  `
+X '  1M -LRTOMT 823 )R . $:I
  *,  $&  D,I $ 8' &j $ )k
 +X  <:  W,' ,C -  -
1M - 2GJB  6GJB   ( +-fa   (
 M JA  +X l63DFNB  Je'  
$*  13;- 1'  -$&  
+X  -26-CX  30-CX J e (  ' 
 )9(.  
LRTOMT  10   1;32  9I. ]
 7e ,ma    8' > 1 
1LRTOMT  2LRTOMT   &  $& *
    1  $6I n   ]  o3
& ' ,m a.   ,m a ]    
1&   7e 4-  $* ] - .
www.SID.ir
Archive of SID
   
  
www.mui.ac.ir  
   	
 –  32  / 298 /  ! "# 1393 3 
 	 
  LRTOMT       	
  ), - 
1;3  -5 (7  8   $3 1 >hh
)12(. $SIT    ' :  $23 )R
+X 1;3 (1M  -  -8  3  B, 
 J   b: ,m5& ,,? )11( .
  <F $ 1[ <F p +X   <: 
   $ - .  ('  i-
a$   1;3  +X ' -1( 3 (5  8  
 1MLRTOMT .  
  
 	
  
 S $SIT  90  $*  *, $ :
23 . '  13;- 1'   .
$*  %  Je'  - ,6& 1M  +X
26  J e  $23 . '  )8( . 
 >_  2(  1G  $&  8. -
,C q AI   6,M  G '
 >5? .   7[L '  4X 
+'a $ JR  J D,*6 - $    $ 8'
 J  JG  )R (9'  - .
 $SIT  2 ' ,A,5/13   ' 
5/43   &o 1G V5/56  /r V.  
1;, $ 2 -  ml 5   82  1
 $II D   +G lµ 12 EDTA 
)Ethylenediaminetetraacetic acid (M 5/0  $_
 .$*    s_' ] 1  1 -
Cº 20-  XA .DNA   Je'  M
 ' D6a D2-  3 s_' )25& 
)13 (7( . 8,e,&  8,*&DNA   J s_'
 26t' n  Je')26t' 
USA 2100 Unico ( 823 . '  . 
   DPCR )Polymerase chain reaction(( 
$5 ,I   >5T 8.  8,e,&  *a L
 )  Je'   -;2 8'.  $SIT  
 < I H'  Je'  -*a (`
1M $ LRTOMT   JAa [LUCSC  
1;3  -1 (2 (3 (5  8 & 1M  J& LRTOM  
)  Je' ;2 Online 3Primer  L 
) 1.(  
$SIT     ,u6  (`  %
J,R +& *,5a  )PCR(  JA'  Je' 
56'  )Japan 818PC (Astec(  4R lµ 25 
 )R . D +& <5_lµ 5/2  2 )X 10 (
PCR (lµ 5/1  2MgCl )mM 50( (µl 5/0  <5_ 
DNTP )Deoxyribonucleotide) (mM 10( (lµ 2/0 
  )& - -*a )PM 50(( ng 100  DNA 
M )lµ 5/1 (  8X U 5/0  4;G Taq 
*,5a )U/µl 5(  3 $,X)*  J iv 
' 8& ,1M 1 X,$ .(  
 I ,u6DNA 1;3   $SIT  1M -
$a  b  Je' :1 D6,' Cº 95  3  ($F,.
 xt'35 D6,' Cº 95  45  ($,q Cº 58  50  ($,q 
Cº 72  50  8X   $,q (Cº 72  5   $F,.
 . Je'  X ,u6 % $ D6,' W
823 . $:ID6,'  -1;3  )& -    -
  b $ $  $SIT(    *a ]
3 4,% A.  
J-B % $   I 8,*&  8,e,& -
 v0 ($2 ,u6PCR   26I  Je' 
 ,G D&G M 8  . '  V
823 )8& Merck  1*IG( . (26I  xa
www.SID.ir
Archive of SID
   
  
www.mui.ac.ir  
   	
 –  32  / 298 /  ! "# 1393 4 
 	 
  LRTOMT       	
  ), - 
J-B % $   -DNA  n  (DV 
y   Je' JF 7, ;,G)6( .xt' 
+& - PCR-HA )PCR- heteroduplex ( 
PCR-SSCP )PCR- single strand conformation 
polymorphism ( v0  Je' PCR  H' 
 nNataraj  16*-  823 7V )10 -9(. 
$*  26I M   7e   -
SSCP  I ,,S X ,c  x65a- 
3 . 4,'  Je'  I ,,S +&XL 
3730 )Capillary System (ABI  )R.  
  
	 	
  
 7kv0PCR $5  J ,u6  D:. (  
+& - SSCP  . Je'  x65a- 
23 .    7,,? AIC  n
 Je' I .  1;*- 7V $ n 
 82 & $ x65a- n . M d o3
  - $*    7e $3 z,-
$SIT  1;3  -1 (3 (5  8  1B M  .
 1;3  $& 8' &j $ )k3    1M)? ,,  
- SSCP(( $*  {6B )  ,,?5 
$* (3 J-B .  I ,,S  xa
$* 1G  ,,? -  B ,c - . H' 
'   W z,-  ($SIT   J )R -
1;3  $SIT  -  1MLRTOMT(   +X
B J-B ,,? .  
  
 1.  	 
	 	  PCR )Polymerase chain reaction(  
 )3→ 5(         !)bp(  "#$ %	  
GAAAGCAGTTGCCATGGAGT 
GTGGGGGAAATCTCAGATCC  
GAAAGCAGTTGACATGGAGT  
F 
R 
FM* 
196  1E  
GCAAGGATGCAAGGAAGAGT  
GCTCCTGTACCGAAGTGTTC  
GCTCCTGTACCGAAGGGTTC  
F 
R 
RM*  
248  a3E  
GCACCTTTGAATGATGGCCT  
ACTCTCCCCTACCCTCCAAA  
GCACCTTTGAATGATTGCCT  
F 
R  
FM*  
259  b3E  
AGTATGGCTGTGGAGGGTTG  
TTCCTCCATGGGGTTCCCAT  
TTCCTCCATGGGGTTACCAT  
F 
R  
RM*  
270  a5E  
GTGAATAAGCTGGCTGTCCT  
CAAGGAATGGAGGGACTTGA 
GTGAATAAGCTGGCGGTCCT  
F  
R  
FM*  
277  b5E  
AGGATAATAATTGCTACTGGCAAAA  
GTGAGCACGTAGCTGAAG  
GTGAGCACGTAGCGGAAG  
F 
R  
RM*  
264  a8E  
GGCACTACTTCCGATTGCTG  
ATCCCAAATATTCCTTCACTGTCTT  
GGCACTACTTCCGATGGCTG  
F 
R  
FM*  
262  b8E 
F : *a2| R :H *a| FM*  RM* : 8 -*a)H  2(  
a  b : v0 $&  D,I $PCR )Polymerase chain reaction ( 1;3 $ <3 (5  8  };   - u&  
 nPCR-SSCP J  kv0   300 -150   8e 1;3      |   L *a 8e  (-
)16,5tG  (8[    $&  -a  b J ~_B .  
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 LRTOMT       	
  ), - 
  
 1.  ! "# $# %# !& DNA '( ) PCR )Polymerase chain reaction (#  * SSCP-HA   
)single strand conformation polymorphism- heteroduplex () +,-3(  
1: %""   012 %3 	 453"! 6!! %7  8# 2 :DNA :" " bp 1008 6: %""  	 "# 6!8  "#: %""  
	7 ="  #= %3 6!! : "# 	 +>  	
 " 	.  
  
&'(  
 J J-B d H'   ($SIT  
+X  1;3 I* - -1 (3 (5  8  1M
LRTOMT   R   1 C, 
' W 3,  '  $& 13;- 1' 
23 .( qc, h  .Ahmed  16*- 
L $SIT  l[   qc 80,  J . 4 
J  C,  b: $ :  >5?
 63DFNB *- +X Xh7A  ^5_
1;3  - 3  8  1M  LRTOMT 
)612414,0004-612414,0001 (' & .
 cB J & -,($   1&a  x.  
 $1B a,XB '     1;3  ,$  
UTR '3 S* ,8 - A   J& 1[  .
 F[ $ $  ,J  Ahmed  (16*-   ,$  
UTR '3  1 J 9I. ] 23 %  
  >hh1LRTOMT  ma ,) - ( ,1 
 (J  8*- ;,8  )11(.  
DU  1M 16*- LRTOMT   192  2
 q C,  b: IG,;   &
*-'A,   W  +X S  1;3 
J*  3  W  J )612414,0005(   W 
*- +X7A  S3 ]  )Missense ( 
J* 1;3  2 J   A' ( 
& . ?  $:I ,, - 7A     1M ,; 
 b'1B    n;3 $SIT )12(.  
 7SIT $ $ +,a $e3 +X 1;, ( -
-B&  J 82  ^5_, a,   8'
5& 7V $  8' eV .d   DV 
$SIT( &    $& 8',1;   +X
1;3 - 1 (3 (5  8 ,1* C, ' W 3, 
 $SIT   8' eV (13;- 1' .  
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 LRTOMT       	
  ), - 
d 5:. 7SIT $SIT     8-: `, 
k    $&  d    DV  
c  $SIT,  & )12(.  
 ]  $T  0 7[L (5& JA 
2  +X - & 1M  J& LRTOMT  
S*,8 -   ^5_ . 23 %   
$SIT  Du  16*- )12 ($SIT X $&   D&
   S*  1M,8    D:.  $SIT
(8' J   1 $3 ,$R 3,  $& &
   S*  +X  (1M ,8  (  
 J* 1;3 2  4-   T' A  1;3 - 
 J n;3.  
 $ $   1 $&   & 1M ^B& 
 J& LRTOMT  t'  F0 (8' JB, 7F 
 8' $2A 7V 1G  $T  4- .  
( SIT   (1X ^5_ <F  ,A  1G
+X $& 8' -  1MLRTOMT  Aa +F  
R   .+X -  '   J
 1X ''(  X5  +X  +F $& 
4&    1G yR  ,1  & .  
,$R  X   K,F0   $&(  W,6 
PCR-SSCP T *  a,(   $23 JX
 d  G  n+ - A c, 3 .
  $ $  $2 -    ($SIT *
  $&  +X  +F -  R 
  1 C, '  W3 ,  1'
13;-  $ .  (  7SIT, B 
S*  ).  8' )k,8  -   ^5_   
 %,1; 3&a +X -   <:  1M1G  
    ] ' .,K   
  7[L  ,  a 8X, AB,   8 
   $ $ c 1M, 3.  
  
)   *+  
 $IF  H:.  L F0,F  1[ 
»' +X 1;3 - 1 (3 (5  8 1M 
LRTOMT ) H&I63DFNB ( , 1*   
: $   M, 6    Je'  n  - 
PCR- SSCP (PCR-HA  I  DNA«  
J*  577-74-07-1390  J3 8'. 
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Abstract 
Background: The most common sensory disorder congenital deafness is modern societies. Syndrome 
and non-syndromic genetic deafness in two modes can be seen. Non-deafness syndrome with autosomal 
recessive non-syndromic inheritance hearing loss (ARNSHL) is the most common form of inheritance 
hearing loss. So far mapping it 95 loci that of the 41 regions of deafness genes have been identified. 
Despite numerous studies in this field, since for DFNB63 (gene LRTOMT) few studies have been 
conducted. Thus, the locus mutations can help us to better understand the genes involved in deafn.  
Methods: In this research were studied 90 cases of deafness of Hormozgan province. DNA extracted 
by phenol–chloroform method. PCR was performed, After using the PCR product was performed 
SSCP and HA methods. Samples that have had different bands were sequenced to determine the 
nucleotide changes. 
Findings: In this study in different exons 8 samples (each in a specific exon) In order to determine the 
type of change that shift SSCP bands were sequenced, resulting in no change in nucleotide sequencing 
of exons in any of the groups. 
Conclusion: In this research was used the PCR-SSCP and HA – PCR techniques that they are a low 
error probability. The results showed no relationship between non-syndromic deafness and LRTOMT 
gene mutations. Because that these gene have been discoveded in recent years, so much research has 
been don' t in relation to it. So far, Only 5 mutation of this gene have been identified in the world that 
can determine pale relationship the gene and deafness disease. 
Keywords: Mutation, PCR-HA, PCR-SSCP, LRTOMT 
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